Effects of basic fibroblast growth factor on hippocampal neurons after axonal injury.
Axons of adult central nervous system neurons fail to regenerate after diffuse axonal injury in head trauma. Basic fibroblast growth factor (bFGF) has been reported to enhance neuritic extensions after neuronal injury in immature nerve cells. To investigate the effects of bFGF on adult neurons and axonal reoutgrowth, differentiated nerve cells were axonally transected and bFGF was applied. Cell culture study with primary rat hippocampal neurons. After axotomy, hippocampal cultures were maintained untreated or in the presence of 0.5, 1, 10, or 20 ng/mL bFGF and evaluated over a 7-day period after injury. Seven days after injury, axotomy decreased cell survival to 65%, increased [3H]arachidonic acid release 1.8-fold from prelabeled cells, and showed negligible effects on neuronal dendrites. bFGF reduced this neurodegeneration at all doses applied. bFGF at 10 ng/mL most efficiently increased live cells to 85% and decreased [3H]arachidonic acid release from prelabeled cells to control values (p < 0.01, vs. damaged cells). Furthermore, 10 ng/mL bFGF induced axonal branching and the longest axonal re-extensions from 60 +/- 8 to 377 +/- 10 microns 7 days after injury (p < 0.01, vs. damaged cells). bFGF increased cell survival and supported axonal re-elongations in adult hippocampal neurons in vitro when applied after axotomy. bFGF may play a role in new therapeutic concepts for the management of axonal injury after head trauma.